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Please amend claims 1-2, 5, 8, 10-12, IS, 18, 20-22, 28, 30-32, 34, 38-39, 41, 45-46, and 
48, Please add new claims 52-57. The claims arc as follows: 

1 . (Currently amended) A method of inserting on e o r m o re a plurality of global breakpoints into 
computer software for debugging the computer software, said method performed bv executing a 
computer program on a p rocessor of a computer system, said executin g including performing the 
steps of: 

tnscrBng^gfobal br e akpoint in a p age containing so ft wa re code if satd-page-is -present in 
memory? 

r ead i n g^utid'prtgc into memory if no t p r c sent'in*T ncmo r y, a rtd'His^rtii^g ii global 
breakpoint in said pag e immed iate ly aft e r b e ing re ad into m e mory; and 

deteeti ng a- privat e copy of said page i f p iraent^ a ndn mrv t ing a global br e akpoint in said 
private copy 

pe rforming a first loop over the g lobal breakpoints such that for each global breakpo int in 
jjiejugt loop: det ermining the p ag e into which the global breakpoint is to be insetted, readi n g th e 
pa ge into memory if the page is not present in memory, and inserting theg l ohal breakpoint in the 
page present in m emory: and 

p erforming a second loo p ov er the global breakpoints such that for each global breakpoint 
in the second loop: determ inin g if a private copy exists for the page into which the global 
breakpoint is to he inserted, d etecting the private copy if the private copy exists, reading the 
privat e copy j n Lo me mory if the private co p y exists and is not present in memory, a ndiflSfilliflE 
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the {ilohal bre akp oint in the private copy present i n memory. 

2. (Currently amended) The method according to claim 1, wherein said reading step includes Ihc 
step of providing a readpagc process for reading said page into memory and for inserting [[a}] the 
global breakpoint in said page immediately after being read into memory. 

3. (Original) The method according to claim 2, wherein said readpagc process is implemented as 
a kernel routine that is culled when said page is loaded into memory. 

4. (Original) The method according to claim 2, wherein said .reading step includes the step of 
setting up an operation to insert said global breakpoint in said page immediately after said page is 
read into memory by an operating system, if said page is not already in memory. 

5. (Currently amended) The method according to claim 4, wherein said rcadpage process [[is]] 
comprises changing a file sped lie rcadpage process to a wrapper routine that invokes an original 
rcadpage process and then performs said operation required. 

6. (Original) The method according to claim 1, wherein said detecting step includes the step of 
swapping said copy to a swap device after inserting said global breakpoint in said copy. 

7. (Original) The method according to claim 6, wherein said detecting step includes the further 
step of marking said copy as dirty after inserting said global breakpoint in said copy, whereby 
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when swapping said copy to said swap device, said global breakpoint being present in said 
swapped copy. 

8. (Currently amended) The method according to claim 1, sai d executing further including the 
step of identifying said each global breakpoint using an identifier of a file and an oITsct in said 
file. 

9. (Original) The method according to claim 8, wherein said file identifier is an inode. 

10. (Original) The method according to claim 8, further including during execution of Raid fi rst 
loo p the step of determining if said page is present in memory using a lookup table based on said 
file identifier and said offset associ at ed with said global br eakpoint 

1 1 . (Currently amended) A computer-implemented apparatus for inserting out: or more a plu rality 
of global breakpoints into computer software for debugging the computer software, said 
apparatus including: 

a cenlral processing unit for executing said computer software; 
memory for storing at least a portion of said computer software; 

m e ans, fui ins e tting a global b r eakpoint in a page c o nta i ning software cod e if said page is 
pi c.se i j 1 1 ii memory; 

means fo r rea ding said pagc-iu t o m e mo r y if n ot p r e s e n t in s a id me mo iy, and inse rt ing a 
global brea kp oint in said page i mm e dia te ly a ft er b e ing read into uicmoiy; and 
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m e ans for de t ect in g a private c op y of sa id p age i f pres ent and inserting ^ global 
bixakpuiul Li faaid piivate copy 

fi rst means for performing a fi rst loop over the global breakpoints such that for each 
gl obal break point i n the first loop said first means includes: means f or determining the page into 
whic h the global breakp oin t is to be inserted, means for reading the page intomcmorv jf the pa ^c 
jg_not pres ent in memor y, a nd means fo r i nscrtiim the global breakpoint in the papo present in 
memory: and 

second means for performing a second loop over the global breakpoints such that for each 
global breakpo i nt in the second loop said second means includes: me a ns for determining; if a 
p rivate copy exists tor the page into which the gl oba l breakpoint is to be inserted, means for 
det ecting the priva te co py if the pri v ate copy exis ts, monns for reading the private copy into 
memory if th e private copy exists and is not present in memory, and means forjn scrtinp; the 
global break point in th e pr ivate copy present in memory , 

12. (Currently amended) The apparatus according to claim II, wherein said reading means 
includes means for providing a readpagc process for reading said page into said memory and 
being adapted to insert [[a]] the global breakpoint in said page immediately after being read into 
memory. 

13. (Original) The apparatus according to claim 12, wherein said rcadpage process is 
implemented as a kernel routine that is called when said page is loaded into said memory. 
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14. (Original) The apparatus according to claim 1 1, wherein said reading means includes means 
for setting up an operation to insert said global breakpoint in said page immediately after said 
page is read into memory by an operating system, if said page is not already in memory. 

1 5. (Currently amended) The apparatus according to claim 1 4, wherein said readpagc process ts 
adapt e d by c omprises changing a file specific readpagc process to a wrapper routine that invokes 
an original rcadpage process and then performs the operation required. 

16. (Original) The apparatus according to claim 11, wherein said detecting means includes means 
for swapping said copy to a swap device after inserting said global breakpoint in said copy. 

17. (Original) The apparatus according to claim 16, wherein said detecting means includes means 
for marking said copy as dirty after inserting said global breakpoint in said copy, whereby when 
swapping said copy to a swap device, said global breakpoint being present in said swapped copy. 

18. (Currently amended) The apparatus according to claim 1 1, further including means for 
identifying smd each global brenkpoint using an identifier of a file and an offset in said file. 

19. (Original) The apparatus according to claim 1 8, wherein said file identifier is an inodc. 

20. (Currently amended) The apparatus according to claim 1S> further including means for 
determining du ring executio n of said first loop if said page is present in said memory using a 
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lookup tabic based on said file identifier and said offset wi<h qnM plnhal breakpoint 

21, (Currently amended) A computer program product having a computer readable medium 
having a computer program recorded therein for inserting tm e or m o re ajlurality of global 
breakpoints j nlo compute r software for debugging £hfi computer software, said computer program 
product including: 

computer pro gram co de- m e ans fo r i ns e r t ing a gto ba Hju c akpuiwt in a ~p ag e co nt ai n i ng 
software lud c if AAid page i& present in memory; 

comput ci piog i din code means fur read in g -s aid p ag e into memory if not [ucs^nt in oaid 
memor y, and inse rtin g a globa H yreakpo i nHn said p age im med iately after bemg lead into 
memoty, and 

cumputci pc o graui cod e ; means for d ete ctin g a private c o py of said page if present, and 
ins e r t in g ar glo bal b r e ak point in said private copy 

first comp uter pro gram code means for performing, a [ first loop over the global 
j^ajepoint s such that for each global breakpoint in the first loop said first means includes; 
comput er program co d e means for determining the pape into which the Klohal hrcakpoipt is to be 
i nserted, co m puter program code means for reading the page into m e mory if the p age is not 
presen t in memory , a nd compute r program code means for inserting the glo bal breakpoinHntho 

pa ge present in memory; an d 

sec ond compute r pro pram code means for performing a se cond loop over the filohal 
breakpoints such that for each global breakpoint in the second loon said second m eans include s: 
computer program code means for determinin g if a private co p y exist? for the paftc into which 
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tlio glo bal breakpoint is to be i nserted, com puter prop n\yi enfle means for detecting the private 
copy if thc ,pjivatoj^y^^ program code means for reading the private c opyjnto 

mejjiory i f the private copy exis t s and is no t present in memory, and computer pro^rarn^codc 
means fo r inserting ihq global hr eakpojaHn thoprivpte co ,muircscnt in memory. 

22. (Currently amended) The computer program product according to claim 21, wherein said 
computer program code means for reading includes computer program code means for providing 
a rcadpage process for reading said page into said memory and for inserting [[a]] the global 
breakpoint in said page immediately after being read into memory. 

23. (Original) The computer program product according to claim 22, wherein said readpagc 
process is implemented as a kernel routine that is called when said page is loaded into said 
memory* 

24. (Original) The computer program product according to claim 22, wherein said computer 
program code means for reading includes computer program code means for setting up an 
operation to insert said global breakpoint in said page immediately after said page is read into 
memory by an operating system, if said page is not already in memory, 

25. (Previously presented) The computer program product according to claim 22, wherein said 
rcadpage process comprises changing a file specific rcadpage process to a wrapper routine that 
invokes an original rcadpage process and then performs said operation required. 
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26. (Original) The computer program product according to claim 21, wherein said computer 
program code means for delecting includes computer program code means for swapping said 
copy to a swap device after inserting said global breakpoint in said copy. 

27. (Original) The computer program product according lo claim 26, wherein said computer 
program code means for detecting includes computer program code means for marking said copy 
as dirty after inserting said global breakpoint in said copy, whereby when swapping said copy to 
a swap device, said global breakpoint being present in said swapped copy. 

28. (Currently amended) The computer program product according to claim 21, further including 
computer program code means for identifying said each global breakpoint using an identifier of a 
file and an offset in said file. 

29. (Original) The computer program product according to claim 28, wherein said file identifier 
is an inode. 

30. (Currently amended) The computer program product according to claim 28, further including 
computer program code means for determining during ex e cution of said first loop if said page is 
present in said memory using a lookup table based on said file identifier and said offset 
as sociated wi th said global breakpoint . 

31. (Currently amended) A method of removing one oi more a plurality of global breakpoints for 
09/732,342 9 
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debugging Irom computer soawarc, said method performed bv executing a computer pxc^nmion 
njrnriessor o f a comnutcr system, said ex ecuting including performinpj the Steps of: 

rcmtmtig -a global biuikpuiul in n paac containi n g so f hvan UKk if said pag t , containing 



d et e cting 4 piivate cupy uf „.w d page ifptiiicnl, leading J>aid page; iutu mtiumy if not 
prescnHti memo r y, and l e iuuviug a gl o bal btcakp o int in sa id piivate copy 

pgrfnrrnin fl a first loop over the global breakpoints su c h that for each global breakpoint iq 
the first l oop: determ ining the pace from which the g lobal hrr nk poin t is to ho removed, reading 
the pa ge into mff wory if the paec is n ot present in memory, and removi ng the glo bal breakpoint 
from the page p resoniinjTLemorv; a nd 

r ^fArmin T i; n snrnnd loop over the global breakpoints such that for ea ch global brcakjwmt 
in ihe seco nd loop: determining if a private coov exis ts for the page from which the global 
hn^kp mnt is to be removed, dotcclinc the nriv alc copy if the private copy exists, rcadjngikc 
private ^n pv into memory if the private copy exists and is not present in memory, and repaying 
djoj>loba1 breakpoin t from the private copy present in memory . 

32. (Currently amcndctl) The method according to claim 31, wherein said reading step includes 
the step of providing a read page process for reading said page into memory and for removing 
[[a]] Dig global breakpoint in said page immediately after being read into memory. 

33 , (Original) Tito method according to claim 32, wherein said rcadpagc process is implemented 
as a kernel routine that is called when said page is loaded into memory. 

00/732,342 10 
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34. (Currently amended) The method according to claim 31, wherein said reading step includes 
the step of turning off an operation set up earlier for inserting [[a]] the global breakpoint in said 
page when said page is read into memory. 

35. (Original) The method according to claim 31, further including the step of identifying said 
global breakpoint using an identifier of a file and an oflsct in said file. 

36. (Original) The method according to claim 35, wherein said file identifier is an inodc. 

37. (Original) The method according to claim 35, further including the step of determining if said 
page is present in memory using a lookup table based on said file identifier and said offset. 

38. (Currently amended) A computer-implemented apparatus for removing one or more a 
plural ity of global breakpoints fortie bugging from computer software, said apparatus including: 

a central processing unit for executing said computer software; 

memory for storing ut least a portion of said computer software; 

m eans for removing a grobaH neApoiut in a page c o ntaining so ftware code if aaid page 
cortemfrrg-said global b r eak p oi n t is pi c &eut in memo ryrnmi 

mcatis-fordc t c Uing a p rivate c o py o faid-pagc-if piusent, ti d ing ^aid pag e i ulu m m i o iy 
^TOtTiTcssenHn^aid-rmtmoiy, and removing-a global breakpoint in siud H hy^L. 

fir st means f or pprfnnninfT a first loop over the global breakpoi nts such th at, for each 
global breakpoin t in IW loo p: means fo r dcterminj toft the page . from which the global 
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mf3Mm^^^- n _* fr r ™V«™ r gl°°»' bre akpoint fr om the page present j n memory; and 

«™nnd means for net-form ing a second loop over the plohal brakpofotaJBBri^ 
^nhlh^r^l" - ih,y mrmA 1nn P ; m catls for d ctci-miningif n prival* copy exists for the page 
fi^jaftirhjjift global breakpoint is to be removed, means for detecting the private copyafthe 
r^ll? ™py ™™" s for reac " ng thc Pdvatcgmiy-?-" to memory if the piigateJ^gMStonA 

j^tj^^n^ and means fo r removing the global breakpoint from the privatecopy, 

p resent in memory . 

39. (Currently amended) Thc apparatus according to claim 38, wherein said reading means 
includes means for providing a rcadpagc process for reading said page into said memory and for 
removing [[a]] said global breakpoint in said page immediately after being read into memory. 

40. (Original) The apparatus according to claim 39, wherein said rcadpagc process is 
implemented as a kernel routine that is called when said page is loaded into said memory. 

41. (Currently amended) Thc apparatus according to claim 38, wherein said reading means 
includes means for turning off an operation set up earlier for inserting [[a]] the global breakpoint 
in said page when said page is read into memory. 

42. (Original) r lbe apparatus according to claim 38, further including means for identi lying said 
global breakpoint using an identifier of a file and an offset in said file. 
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43. (Original) The apparatus according to claim 42, wherein said file identifier is an inode. 

44. (Original) The apparatus according lo claim 42, further including means for determining if 
said page is present in said memory using a lookup table based on said file identifier and said 
offset. 

45. (Currently amended) A computer program product having a computer readable medium 
having a computer program recorded therein for removing o ne o r m or e a phiraHty _ o f global 
breakpoints f ui debugging from computer software, said computer program product including: 

corrnrotenirogram cudc mi~ uu> f o i i c u i uviug a global b i e akpuiut in a pagi con t a i n i n g 
software ^ if Mid u u^ containing mid fclubal b r eakpoint is » i u,uit in memory: a nd 

uauputu pu i yaui uida mc a nfr ferdoteeriiiggpiWat e c o py u fhjid if ptu,mlj 
iwdinggaid-pag e iulu memory if n ut utmuil in w idmcmoTyrattd luuoviiig a glubal LiCi>k t kVmt 
rrrstrid piiviitt copy 

W^pnm ts mich that for eac hJxloMJ>n^^^ loop: computer program code mea ns 

e^.^j.inp ihn pn p ft fmm which the global bre akpoint is to be removed, computer program 
t ^,«o»,fi« Lr> .^ip B thft pro i nto mem ory if <h« p-™c is not nrosrnt in memory, and computer 
r^mm ™^ m^nn s for removing l h « plohal breakp o int from the page pre s ent i" memory; . a nd 

XC.nnd mmpiir rr p ^ n m ro . m ™"« fnr performing a second W over the global 
hrftnk points such that for each global breakpoint i n the secon_ d loop; computer p rogramcadc. 
^.nn, for determining if a novate conv cx ifits_forlhe papc from which the global breakpo int^ 
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hftrttnywcttl, com puter program code m«ms for detecting t he private copy if the private copy 
ttvi^ MMnpnf w pmeram cod e means f or rendinr thr private ropy into memory if the private 
pgcy_nv jnil is not present in memory, a nd computer program codo mfttns for removing the 
^nTrgjj^^Vp^ipt fmtn thn private copy present in memory . 

46. (Currently amended) The computer program product according to claim 45, wherein said 
computer program code means for reading includes computer program code means for providing 
a nndpago process for reading said page into said memory and for removing [[a}l the global 
breakpoint in said page immediately after being read into memory. 

47. (Original) The computer program product according to claim 45, wherein said readpagc 
process is implemented as a kernel routine that is called when said page is loaded into said 
memory. 

48. (Currently amended) The computer program product according to claim 46, wherein said 
computer program code means for reading includes turning off an operation set up earlier for 
inserting [[a]] the global breakpoint in said page computer program code means for when said 
page is read into memory. 

49. (Original) The computer program product according to claim 45, further including computer 
program code means for identifying said global breakpoint using an identifier of a file and an 
offset in said file. 

09/732,342 14 



PAGE 15/22 • RCVD AT 6/7/2005 1:49:23 PM [Eastern Daylight Time] ' SVR:USPT0-EFXRF-1/1 ' DNIS:8729306 * CSID: ' DURATION (mm-ss):05-10 



JUN-07-05 TUE 01:16 PM 



FAX NO. 



P. 16 



50. (Original) The computer program product according to claim 49, wherein said file identifier 
is an inodc. 

51 . (Original) The computer program product according to claim 49, further including computer 
program code means for determining if said page is present in said memory using a lookup table 
based on said file identifier and said offset. 



52. (New). The method according to claim 1 , wherein the second loop is performed after the first 
loop is performed. 

53. (New) The apparatus according to claim 1 1, further comprising means for performing the 
second loop after the first loop is performed. 

54. (New) The computer program product according to claim 21, further comprising computer 
program code means for performing the second loop after the first loop is performed. 

55. (New) The method according to claim 3 1 , wherein the second loop is performed after the first 
loop is performed. 

56. (New) The apparatus according to claim 38, further comprising means for performing the 
second loop after the first loop is performed. 
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57. (New) The computer program product according to claim 45, further comprising computer 
program code moans for performing the second loop alter Ihc first loop is performed. 



09/732,342 



PAGE 17/22 * RCVD AT 6/7/2005 1:49:23 PM [Eastern Dayfight Time] * SVR:USPT0-EFXRF-1/1 * DN1S:8729306 * CSID: * DURATION (mm-ss):05-10 



